Prostaglandin E receptor enhancement of catecholamine release may be mediated by phosphoinositide metabolism in bovine adrenal chromaffin cells.
In the presence of ouabain, prostaglandin (PG) E2 stimulated a gradual secretion of catecholamines from cultured bovine adrenal chromaffin cells. PGE2 or ouabain alone evoked a marginal secretory response. The synergism of ouabain was also observed with muscarine. PGE2, like muscarine, induced a concentration-dependent formation of inositol phosphates: rapid rises in inositol trisphosphate and inositol bisphosphate followed by a slower accumulation of inositol monophosphate. This effect on phosphoinositide metabolism was accompanied by an increase in cytosolic free Ca2+. The potency of PGs (PGE2 greater than PGF2 alpha greater than PGD2) to stimulate catecholamine release was well correlated with that to affect phosphoinositide metabolism and that to increase the level of intracellular Ca2+. PGE2 did not stimulate cAMP generation significantly in bovine chromaffin cells. The effect of PGE2 on catecholamine release was mimicked by 12-O-tetradecanoylphorbol 13-acetate and A23187, but not by the cAMP analogue dibutyryl cAMP nor by forskolin. These results indicate that PGE2 may enhance catecholamine release from chromaffin cells by activating protein kinase C in concert with the increment of intracellular Ca2+.